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[Objectives] The objective of the present invention is to provide printed fabric 1 
characterized by the fact that it comprises printed fabric 2 provided with at least mask 
layer 3 for hiding fabric color and color layer 4 thereon, wherein mask layer 3 is formed 
in a discontinuous state so that the fabric can maintain excellent texture; and the print 
area can maintain sticking properties; and the pattern does not shift due to the heat 
shrinkage of the fabric; and the printed surface does not curl; and ink is not trapped in the 
mesh (holes) when a mesh fabric is used. 

[Means to Achieve the Objectives] The undercoat ink containing masking material is 
printed in a discontinuous state by using screen printing, and the above undercoat ink is 
dried to a semi-dry state, then the top coat color ink containing colorant is printed by 
using screen printing. 




( a) 
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[Claims] 

[Claim 1 j A printed fabric characterized by the fact that it comprises printed fabric 
provided with at least a mask layer for hiding fabric color and a color layer thereon, 
wherein the mask layer is formed in a discontinuous state. 



[C!aim 2] A printed fabric according to claim 1 characterized by the fact that the 
discontinuous state of the mask layer comprises at least one type selected from dots and 
lines. 



{Claim 3 j A printed fabric according to claim 1 characterized by the fact that the 
discontinuous state of the mask layer is in the range of 20 ~ 60% of the mask layer area, 
the area to space ratio is in the range of 80 ~ 40%, and moreover, the number of dots or 
lines is in the range of 15 ~ 50/inch. 



[Claim 4] A printed fabric according to claim 1 characterized by the fact that the 
thickness of the mask layer is in the range of 10 ~ 200pm. 



[Claim 5] A printed fabric according to claim 1 characterized by the fact that the 
mask layer comprises a composition layer comprising 20 ~ 40% by weight of at least one 
white pigment type selected from a group consisting of titanium oxide, barium sulfate, 
and silica particles, and 80 ~ 60% by weight of binder resin. 
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[Claim 6] A printed fabric according to claim t characterized by the fact that the 
mask layer is integrated with the color layer thereon. 



[Claim 7] A printed fabric manufacturing method characterized by the fact that it 
comprises at least a mask layer for hiding the fabric color and a color layer thereon, 
wherein undercoat ink containing masking material is printed in a discontinuous state by 
using screen printing, the above undercoat ink is dried to a semi-dry state, then the top 
coat color ink containing colorant is printed by using screen printing. 



[Claim 8) A printed fabric manufacturing method according to claim 7 characterized 
by the fact that a screen printing plate for undercoat ink comprises at least one type of 
plate selected from a group consisting of halftone dots, grids, 10,000 lines, and grains. 



[Claim 9] A printed fabric manufacturing method according to claim 7 characterized 
by the fact that the screen printing plate for undercoat ink comprises at least one type of < 
fiber selected from a group consisting of silk, nylon, polyester, and stainless steel, 
moieover, thickness is in the range of 90 ~ 1 70 um. 



[Claim 10] A printed fabric manufacturing method according to claim 7 characterized 
by the fact that the screen printing plate for undercoat ink is 60 ~ 270 mesh (unit/inch). 



[Detailed Description of the Invention] 

[0001] 
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[Technical Field of the Invention] The present invention relates to printed fabrics such 
as wovens, knits, nonwoven fabrics, etc. and the manufacturing method thereof. More 
specifically, it relates to printed fabrics in which the fabric color is masked rationally to 
prevent the fabric color from having the adverse effects on the color layer thereon, and 
the manufacturing method thereof 
[0002] 

[ Prior ArtJ Until now, patterns have been often printed by using screen printing, etc. 
on dyed fabrics, for example, to print logos on sports uniforms, or to print patterns and 
logos on waterproof clothing such as skiwear, etc. However, fabrics used for sports 
uniforms, skiwear, etc. are often dyed in showy primary colors. Consequently, printing 
color logos, patterns, etc. directly on the fabrics does not eliminate the effects of the 
fabric color that make the above-mentioned print colors unnoticeable; this is a drawback. 
Particularly, the adverse effects were significant in printing intermediate to light colors 
on dark color fabrics. 

[0003] In order to overcome the drawback, the following methods have been adopted to 
hide the fabric color conventionally: The ink mixed with white pigments is overlaid on a 
fabric repeatedly to thicken the ink layer. Alternately, white ink is undercoated 
uniformly and dried, then the top coat color ink is coated. Figure 3 (a) ~ (b) are top 
views, Figure 3 (c) is the III-III cross-sectional view of Figure 3 (b) in which, first, white 
ink is uniformly coated on the surface of dyed fabric 22 to form undercoat layer 23, and 
color ink is coated thereon to form top coat layer 24. 
[0004] 
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[Problems to be Solved by the Invention] However, all of the above conventional 
methods enhanced masking performance by thickening the ink layer, thus resulted in 
finished printed products with the following problems: 

(1) Fabric feels harder to the touch. 

(2) Printed area becomes brittle and lacks sticking properties. 

(3) Pattern-shift of the print due to heat shrinkage of the fabric occurs from the repetition 
of print-dry-print processes. 

(4) Printed surfaces curl when there is a large difference in heart shrinkage between 
fabric and ink. 

(5) Mesh fabrics trap ink in the mesh (holes), a loss in good air permeability results. 
This is described in Figures 3 (a) ~ (c). Printed fabric 20 is in the state where mesh 
(holes) 21 in fabric 22 are clogged by undercoat layer 23 and top coat layer 24. 

[0005] In order to overcome the above-mentioned drawbacks, the objective of the present 
invention is to provide a printed fabric characterized by the fact that fabrics can maintain 
excellent texture; the printed area has sticking properties; printed patterns do not shift due 
to the heat shrinkage of the fabric-printed surface does not curl; and ink is not trapped in 
the mesh (holes). Another objective is to provide a manufacturing method thereof. 
[0006) 

IMeans for Solving the Problem] In order to achieve the purpose, the printed fabric of 
the present invention is characterized by the fact that it comprises printed fabric provided 
with at least a mask layer for hiding fabric color and a color layer thereon, wherein the 
mask layer is formed in a discontinuous state. The fabric may be of any type including 
wovens, knits, nonwoven fabrics, etc. The fabric may also have mesh (holes). Since the 



< 



mask layer is formed in a discontinuous state, some area of the color layer maybe in 
direct contact with the fabric, 

[0007] In the above configuration, it is preferred that the mask layer comprises at least 
one type selected from dots and lines. In the above configuration, it is also preferable 
that the discontinuous state of the mask layer is in the range of 20 ~ 60% of the mask 
layer area, the area to space ratio is in the range of 80 ~ 40%, and moreover, the number 
of dots or lines is in the range of 15 - 50/inch. 

[0008] Furthermore, in the above configuration, it is also preferable that the thickness of 
the mask layer is in the range of 1 0 ~ 200um. In the above configuration, it is also 
preferable that the mask layer comprises a composition layer comprising 20 ~ 40% by 
weight of at least one white pigment type selected from a group consisting of titanium 
oxide, barium sulfate, and silica particles, and 80 ~ 60% by weight of binder resin. For 
binder resin, uxethane resin, acrylic resin, ester resin, etc, can be used, 
[0009] In the above configuration, it is also preferable that the mask layer is integrated 
with the color layer thereon. This can be achieved by using the same binder resin for the 
mask layer and the color layer, and by drying the undercoat ink to a semi-dry (imperfect 
dry) state. 

[0010] Next, the printed fabric manufacturing method of the present invention is 
characterized by the fact that it comprises at least a mask layer for hiding the fabric color 
and a color layer thereon, wherein undercoat ink containing masking material is printed 
by using screen printing, the above undercoat ink is dried to a semi-dry state, then the top 
coat color ink containing colorant is printed by using screen printing. By drying the 
undercoating ink to a semi-dry state, then printing the top coat color ink thereon, the 
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mask layer is integrated with the color layer as described above. 

[001 1] Moreover, in the above configuration, it is also preferable that a screen printing 
plate for undercoat ink comprises at least one type of plate selected from a group 
consisting of halftone dots, grids, 10,000 lines, and grains. Furthermore, in the above 
configuration, it is also preferable that the screen printing plate for undercoat ink 
comprises at least one type of fiber selected from a group consisting of silk, nylon, 
polyester, and stainless steel, moreover, thickness is in the range of 90 ~ 170jxm, 
[0012] Further in the above configuration, it is also preferable that the screen printing 
plate for undercoat ink is 60 ~ 270 mesh (unit/inch). 
[0013] 

[Embodiments of the Invention] According to the printed fabric of the present 
invention in which the printed fabric is provided with at least a mask layer for hiding 
fabric color and a color layer thereon, wherein the mask layer is formed in a 
discontinuous state, the printed fabric can achieve the following [advantageous effects]: 
The fabric can maintain soft texture; the print area has sticking properties; printed 
patterns do not shift due to the heat shrinkage of the fabric; the printed surface does not 
curl, and ink is not trapped in the mesh (holes), 

[001 4] Subsequently, according to the printed fabric manufacturing method of the 
present invention in which the printed fabric comprises at least a mask layer for hiding 
the fabric color and a color layer thereon, wherein undercoat ink containing masking 
material is printed in a discontinuous state by using screen printing, the above undercoat 
ink is dried to a semi-dry state, then the top coat color ink containing colorant is printed 
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by using screen printing, the above-mentioned printed fabric can be manufactured 
efficiently and rationally. 

[0015] In the method of the present invention, the surface of a woven or non-woven 
fabric is (proof) printed in dots or lines with white ink in which titanium oxides, barium 
sulfides, or silica is mixed with a resin such as such as urethane resins, acrylic resins, and 
ester resins, by the use of a proof printing plate (screen plate) in which grains or halftone 
dots are arranged in grids or lines. 

[0016] The proof printed ink is allowed to preliminary dry (the semi-dry state or 
somewhat premature dry state) at room temperature or a relatively low temperature of 50 
- 60°C for 10 ~20 seconds, then overlay (overprint) letters or patterns thereon using a 
usual screen plate having letters and patterns. The overprinted ink is allowed to dry at 
room temperature or dried by heating to a temperature required for reaction. In this way, 
even a small amount of ink can hide [the fabric color] and stick to the fabric. This 
invention is also applicable to water-based ink and oil-based ink. Particularly, for 
waterproof clothing, the oil-based ink is preferable; for jersey [mesh fabrics] such as 
uniforms, water-based ink is preferable, 

[0017] The screen plate used for the proof printing has the following preferable ranges: 

(1) Screen material: Silk, nylon fiber, polyester fiber, stainless steel fiber, etc. 

(2) Screen mesh: [The range of] 60 - 270 mesh. Particularly, [the range of] 70 - 160 
mesh is preferable, (The mesh is the number of holes per inch), 

(3) Screen thickness: [The range of] 90 - 1 70 )im. 

(4) Proof printing pattern: Halftone dots, grids, 10,000 lines, and grains. Halftone dots 
and grids are particularly preferable. 
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(5) The number of dots or lines: [The range of] 15 ~ 50 lines/inch, [The range of] 20 - 
45 lines / inch is particularly preferable. 

(6) Pattern area ratio: [The range of] 20 - 60%, [The range of] 30 ~ 45% is particularly 
preferable. 

The screen plate used for overprinting adopts the [range] of the screen plate which is 
usually used. [Nonetheless, the ranges] vary depending on the smallness of letters and 
patterns, pattern size, type of ink, thickness of the finished printed [fabric], ink's 
permeability to the fabric, etc. Therefore, there is no particular restriction to the range. 
[0018] 

[Example] 

(Example 1) Examples are explained concretely with reference to the drawings. Figure 1 
(a) - (c) illustrate the example in which the present invention is applied to plain (flat) 
wovens such as uniforms dyed in dark red. Figure 1 (a) - (b) are top views, and Figure 1 
(c) is the I-I cross-sectional view of Figure 1(b). On woven fabric 2 having a basis 
weight of 150g/m , undercoating ink 3 comprising 30 % by weight of titanium oxide, 55 
% by weight of urethane resin comprising isocyanate, and 15 % of by weight of 
cyciohexanone solvent was printed in dots by using a 1 10 mesh nylon fiber screen plate 
having a thickness of 130jLirn. Subsequently, the ink was preliminary dried (the semi-dry 
state or somewhat premature dry state) at a relatively low temperature of 50~60°C for 
10-20 seconds, and letters and patterns were overlaid (overprinted) thereon with yellow 
ink by using a screen printing plate comprising letters and patterns. Reference Number 4 
is an overprinting layer As a result, as shown in Figure 1 (c), white undercoating ink 
layer 3 was printed in dots on fabric 2, and the overprinting layer 4 was coated thereon. 
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The resulting printed fabric 1 had excellent texture, and the printed area had excellent 
sticking properties without causing printed pattern-shift due to the heat shrinkage of the 
fabric or curling of the printed surface. 
[0019] 

(Example 2) Figure 2 (a) - (c) illustrate the example in which the present invention is 
applied to jersey fabrics having mesh 11 such as uniforms dyed in dark red. Figure 2 (a) 
~ (b) are top views, and Figure 2 (c) is the II-II cross-sectional view of Figure 2 (b). On 
jersey fabric 12 having a basis weight of 120g/m 2 , underrating ink 13 comprising 30% 
by weight of titanium oxide, 55 % by weight of urethane resin comprising isocyanate, 
and 1 5 % of by weight of cyclohexanone solvent was printed in dots by using a 1 10 mesh 
polyester fiber screen plate having a thickness of 130^m, The dot density was 30 
lines/inch (one side), and the dot area ratio was 40%. Subsequently, the ink was 
preliminary dried (the semi-dry state or somewhat premature dry state) at a relatively low 
temperature of 50 ~ 60°C for 10 ~ 20 seconds, and letters and patterns were overlaid 
(overprinted) with yellow ink by using a screen printing plate comprising letters or 
patterns. Reference Number 14 is an overprinting layer. As a result, as shown in Figure 
2 (c), white underrating ink layer 1 3 was printed in dots on fabric 12, and the 
overprinting layer 14 was coated thereon. Printed fabric 10 maintained excellent texture 
and the printed area had excellent sticking properties without causing printed pattern-shift 
due to the heat shrinkage of the fabric or curling of the printed surface. What is more, 
printed fabric 10 could also maintain excellent vapor permeability without allowing ink 
to be trapped in the mesh (holes), 

[0020] As explained above, these examples provide the following effects: 
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(1) A smaller amount of ink can provide soft textured printed products that has high 
masking and sticking properties. 

(2) The high making performance allows a thin printed membrane to develop color very 
well. 

(3) Less frequent heat treatment makes it difficult for the pattern to shift or curl due to the 
heat shrinkage of the fabric, 

(4) In conventional printing, printing on see-through lace-like mesh woven fabric having 
openings, ink is trapped in the mesh (holes), which makes the occurrence of the clogged 
phenomenon unavoidable. However, in the present invention, the proof printing effects 
prevents ink to permeate into holes, thereby preventing clogging. 

(5) Furthermore, in the proof printing step, in place of white ink, by using the ink in 
which color pigments, dyes, fluorescence agents, light-storing agents, etc. are mixed with 
urethane resins, acrylic resins, ester resins, etc. the printed products with the multicolor 
spots or patterns can be obtained. 

[0021] 

[Effect of the Invention] According to the printed fabric of the present invention in 
which the printed fabric is provided with at least a mask layer for hiding fabric color and 
a color layer thereon, wherein the mask layer is formed in a discontinuous state, the 
printed fabric can achieve the following [advantageous effects]: The fabric can maintain 
soft texture; the print area has sticking properties; printed patterns do not shift due to the 
heat shrinkage of the fabric; the printed surface does not curl, and ink is not trapped in the 
mesh (holes). 

[0022] Subsequently, according to the printed fabric manufacturing method of the 
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present invention, in which the printed fabric comprises at least a mask layer for hiding 
the fabric color and a color layer thereon, wherein undercoat ink containing masking 
material is printed in a discontinuous state by using screen printing, the above undercoat 
ink is dried to a semi-dry state, then the top coat color ink containing colorant is printed 
by using screen printing, the above-mentioned printed fabric can be manufactured 
efficiently and rationally. 
[Brief Description of the Drawings] 

Figure 1 (a) — (c) are explanatory view of Example I of the present invention; (a) ~ (b) 
are top views, and Figure 1 (c) is the I-I cross-sectional view of (b). 
Figure 2 (a) ~ (c) are explanatory views of Example 2 of the present invention; (a) - (b) 
are top views, and (c) is the II-II cross-sectional view of (b). 

Figure 3 (a) -~ (b) illustrates uniform coating of white ink of conventional technology, (a) 
- (b) are top views, and (c) is the III-III cross-sectional view of (b). 
[Description of Notations] 
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